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RAISING CATFISH IN BRACKISH WATER

>onmisslon

ABSTRACT

o]

This paper incluﬁea'a discusgion of catfish culture studie
conducted on Rockefeller Wildlife Refuge in the brackish mayshes
of OQchwe st Louigiana,

It points out ﬁhaﬁ channel, blue and wﬁiﬁe.catfish may be
grown in coasta 1 ﬁat@fa too saline for other agricultural crops.
The channel catfish proved to be ths most hardy Qf-the three
specles, contrary o common belief, and would give the best ye-
turns tc future fish farners iﬁ éaas% ére&g for one o tuo
vears growth,. | _

This data &Aang with that of othar workers indicate that
it will be necessary to keep the salinity below 8:0 ppt 1f young

fingerlings or fry are reared. Older fingerlings may be grown

\
In salinities up to 11.0 ppt. The highest salinity that we know
catfish will reproduce in is 2.0 ppt.

’

INTRODUCTION

Fisherles research lis relatlvely new to the Refuge Divisio

o

of the Loulsians Wild Life and Pisheries Commisslon., Wildlirfe
studies, consisting mainly of waterfowl end alligator projects,

have been conduclaed by this division {or gseveral decades and
nunerous projects have been conducted and aré presently underwa

concerning the various stszges of marsh ecology, development and



management for wildlife. The uwniqueness of this area; the scar-
¢ity of fisheries rvesearch in thils type environment and the

.

excellent facilities prowpted the inltistion of fisherles work

pAE]

a8t Rockefeller Wildlife Refuge.

3

8ix years ago, the Loulsiana Wild Life and PFishevies Conme
nission in cooperation with the ILouislana Btate University
ﬁgriculture Experiment Station began exploring the pos gsibilities
of producing fyreshwater catfish In brackish ccastal wate It
was felt that the warmer climate of ocur vast fertile coastal

lands should offer longer growing seasons end possibly thousands

off acres of marshlands naq idle may possess a potentiasl to fisn
farners. .t fﬁ‘h could be grouwn in brackish waters ungultable
for anyvother crop, then a whole new Industry awalts coastal

wells contain-

L
iy

g

vaters. Aiﬂaﬁ potential inland fish farmers wit
ing certain spounts of salt may be more fortunate than we once
believed ag this may prove Lo be acceptable for fish cullure and
nay have some degree of thcrage ic efflact The old practice of
selting” diseased fiﬁh hos been uscd as o trestment for externa
ites since the inltiation of figh farning.

.Specles selected for our studies were channel, Jctalurus

punetatus, white, Jetalurus catus, end blue catfish, Tctalurus

; o
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furcaius, Untll thege studies were Initi

i TR P

ted, the production

g

¢ catfish in brackish water ponds on en experinental basis had
not been tried, The initial pilot slbudy was in the form of a
E&Sﬁ@fﬁﬁhe&iﬁ; Porry, 1067. "This indlesbed that under natural
conditions both blue and channel catiish were pic sent in the

warsh waters having salinities ranging up to 11.0 ppt (pavrts
per thousand), It was also found that blue catfish were more

X . % R by o de £ i R . |
comnonn In the more saline waters. A ratio of 2:1 existaed



betwean the blue and channel catfish in the gtudy area. In &

1

fta

=

te:&ﬁave-?@view,'it was revealed that blue catfish were also
dominant in the esluarine waters of the ex :
portion of Louisians {(Kelly, 19065}. This datas gave us reason to
believe that the btlue catfish would bo better adapted thon the
chonmel catfish to galline condliicons and may glve better growth
in brack sh ponds.

- e white catflish, also a frechuater speclies was considered

=

bV&(hiah watoer pond culture sbudieg. This fish is not native

-

to Leuisxan&; but is found in the cgﬁstal Atlantic states, range
ing pouthward from New York to Florida 71% is also found in the
midﬂwégt and has spread into Novada end California. The white
catfish 1s reported as being adapiable to & variety of habitats
including brackish waters., Tonis rish spowns readily in ponds

-p

and responds to supplemental feeding giving & high production
per acre (Prather and €W$ﬁf1u5 19¢0).

The purpose of the pond studies was to.ﬂetermine if these
'm@ra commonly accepnted freshuster catfish could be successfully
grovm in saline waters and to determine the effects of these

narsh vaters uvpon growth, survival, food conversion and palat-

=" §TUDY BRI

The resesrch ponds used in ouy experiments are located on

L7

Bockefeller Wildlife Refuge in the ceoastal mershes of Soubthwesnt
Iovisiana (Figuve 1)}. The refuge encovpasses 84,000 acres and
is owned by the Louvisiens Wild Life and Piasheries Commission.

the Gulf of Mexico for 26.5 milesz and exbends

: - 3
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Rockefeller Wildlife Refuge, Grand Chenier, Loulsiana

Figure 1.
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six miles northuard to the stranded beach ridegoe complex of Grand -

Chenler, ﬁﬂalb@rﬁg The Rockefellsy marsh has an average cle-
vation of L.l feet above sea level and & tldal fluctustion of
approximately 10 inches between mesn low and high tides. The

galinities of the refuge waters range from 0.1 ppt to 30 ppt.

he typical salt marsh flora of wiregrase, Spartina patens, -

salumﬂWﬂh grasg, Distlehlis spliecatn, 1s dominant in the none

impouwnded arcas of the refuge.

The research ponds, one-tenth acre sach, are srranged in
auch a‘nw ey as oo allow salinlty manipulaiions in oxrder to
obtain desired concentrations (r’”u e 2}, The average depth

of the ponds is four feet. Pond botitoms have & high organic

\¢

content identical with the surrounding Chenler Flaln marshes
(Tonie 1), Soil cisssification should probably be termed s a
muck-mineral type {(Chabreck, 1970). Some of the earlier ponds

a4

were dug into the marsh floor; Eﬁﬁﬂvur3 this presented two very

Ed

lefinite problems which willl be discussed later.

STUDY METHODS

Stocking.

The initial pond Czpnrgm:ntg begen in 1967 when nine one-
tenth acre ponds were stocked at a rate of 2,000 fish per acre
(?ey:j and Avault, 1908)., In the i‘inw of 1968, the study wasg
repeated with the thres gpecies (Flgure 3), but with a higher
Stgcging rate of 2,500 fish per acre (Perry and Avault, 1969).
Only one species was placed in each pond %e*v3kiqb In thyee

replications., A1l of the caltfish stocked originally came from

o T e . q T oy g e Y m, F g N et d o A 3 , =5
Troshwater hatcheries ond wvere gtocked into the brackish water



Plgure 2. A total of 51 ponds have been constructed
on the Rockaelelle lﬁli ife Refuge for fishery
studiea. 'These ponds, Liﬁiﬂ" in size from
0.1, to 5.0 acres, are conztructed in such a
‘memner as to allow salt water collection from
a tidal bayou leading to the Gulf of Mexico or
fresh water from & canal draining the fresh

water mmarsheas,

f-—
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ton scil analysls
Rmmmemﬁrfﬂﬁﬂwc

Phosphorus 166 « 323 ppm-
Potassiun 4554

Caleliun | 1050 - 2430 ppn

Magnesiuonm 1000
Orgenic Material 2.3 ~ 1.2 %

pH ~ 6.5 - 8.0

* 1L¥az,uar3 ran one sample complets which egualed 1280 pom
i

"é

¥# lavoratory van one sample complote which equaled 2640 ppm
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E 3

TG 3.

Species salﬁgﬁeﬁ for cup studies werpe blue,

nnel 2tfish- {pivhu&ra fronm io%
to Botton), Wﬂﬁ”@ Tish were stockeg into the
brackish va texr ponds & with an equal amount op
aeclimxtma*



ponds with ?ﬂ,”gvﬁg grount of welination. Also, a prophylactic
treatment of 15 ppn (parts per million) formeldehyde and one ppm

aerifiavine was glven to the fish during {transport to the ponds,

e

farsr;ﬁ;ym“

L

.

rmeh yeay the fiﬁg~rxizﬁ catfish were gtarted on & 10 poy

c&nﬁ DQﬁJ welght ratlion until thoey were obgerved taking feed.,
At this timn the feeding rate was dropped o the stendard 3 per
C&ﬂﬁ body 1ﬁig%te 1967, a &iﬁ%imﬁ ration was used; however,
| 1068 a floating ration was fed., 4 good portion of the sinke
e very mucky natuve
of the pond boltiom &ﬁd % ggauze of the presence of a possidble
oxXyEen dericient or dead 1z wer in the deopey arsas.

4| S-fool 3/0-Inch square mash treated nylon cast net was
found tﬂ give best resulits In obtaining fish for the recalcula-
tion of feeding rates.

fater Chemlstry.

Inltially, selinity dato was token monthly using the Mohr

method in which water samples were tltrated with a standard

'

silver nitrate solubtion using chromate as the end-point indleator

{fmerican Fublic Health Assocliation, 1960}. A model R-8-5 Bocke

2 2

man salinity mater was obtained and Wan used during the latter

= e

study. A Precision Galvanic Cell oxygen

B

Q

enalyser and the Winkler titration methods were both used in
periodic oxygen determinations. A Bayon Hodel D submersible
30«day temperature recordsy and & Taylor Model T6F temperabure
recorder both were used duxing the study. Records of the
“minimumenaxinvn tenpevatures wera recorded at & depth of 3.5

feet below the surface. Thls was done Lo get a more accurate

e
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1

pleture of the temperature that the fish actually experienced.
Portable cglmrimﬁﬁfic Hach pH test kits Ho., 17N and 17H were
used for pH determinations. 4 standard secchl disc was used
for the turbidity messurements. Pond waters were chenically
anslyzed by the Iouisians State Universlty Feed and Fertilizor
Iaboratory.

Harvest.

The water had to be pumped from the ponds since they were
constructed below sca level. The fish were collected and held
in separate holding tanks until the ponds were empty. Then,
total and standard lengith were mesosuraed to the nearsst millimeter
and weﬁghts were recorded to the nearest gram for & comparison
of the catfish species.

RESULTS AND DISCUSSION

Pond wotera were generally less saline in 1968 (Table é)g
The average pond salinlty was 6.2 ppt when the fish were stocked,
An averaza high of 6.8 ppt existed in June which declined o
L1 ppt at harvest., The 1967 average salinity was 2.0 ppt when
the fish were stocked, In the months of September and November
the average rose to 9.7 ppt and declined to 7.8 ppt at havvest,.
The two hig@est readings for the entire study were recorded in
July when two ponds contained 11.2 and 10,1 ppt. The average
salinity per poand was rather constant among the ponds althougn
thﬂre was a8 widoe monthly veriation. This wide variation in
galinitles *s're.é & Cuvlt of rainfell, the - numter of times the
“ponds had to be refilled due to evaporatlon and becouse of waler

replacenent in oxygen definlent ponds.

- O -
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Table 2 continued.
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R rt o g s g oy s g oy ab - -~ 2 i P -

The wvater tomperatures of thes relatively shallow ponds
da X Fal .. A b Y oy " i o FS ey oy ohe
tended o flu v with stmogpheric teuperatures

both years (1 res wore always above 41¢ F,

: Yl ; e
and below 85° F. Pond pH values varied from 7.5 to 9.0. The
readings were constantly in the 8.0 to 8.5 range. The maﬁef'

1ging

m-,

of the ponds were qulte burbid with secchi disc readings

from & %o 13 inches. Chenmical analyses of the pon 4 waters re-

F

vealed a rather congbant ?Cimb&@ﬂﬁhi' of the elemenits yhich

I

L)

shovaed some verlation (Teble 3). )

Py

e fat i Jul A T e P O T Crtad e W
r 1907 with supplenental feeding the channel, white and

blue calfish gave a net production of 1,3, 800, and 430

‘ | i} " K sy y prars ‘
per acre, respectively (Table 4}, The channel catfish oubgrew

)

G
-
&

i
=
2

avervaging 1.3 pounds. The white and blus caifish avere

o
4
aged 1.0 and 0.6 pounds. The S-conversion factors averaged from
a £ - HHesqn e ’ £y o, P I s o LY
o low of 3.2 caleulated for the channels to 5.8 ang 10.1 for the

white e nu blue catlfish. The channel eatfiech also had the hichest

£

per cent survival with the blues having the lowest.
”

The 1668 resulte f@ilos i the sEme general pattern. Howaver,

the average ﬁiﬁ&ﬁ were smaller due to the fact that the 1967 fLish .

were held in the ponds over o longer pericd of time. The channel

)

catfish averagzed 0.8 pound, thﬁ white catfish averaged 0.7 pound

I Jo S gt oy v o ; A 15 T S
nd the blue catfish sveraged 0.6 pound. The channel, white

- LI - - .v"”
and blue catflish gave & 19868

1:811 and 1,121 pounds per acre, respectively. Peyr cent sur-

averess net production of 1,808,

vival was hlghest Doy the chamnel catfich, 91.2 per cent, and

TR TR B - PR - ¥ o TR - ) - P A
30“vut for the %iﬁ& catfish, 46,4 per cent. S-conversion factors
. P o Ry £ %4 - o 3 G, o
averaged from 2.3 for chamnel eatfish to 2.9 and 4.0 for the

vhite and blue catfish.

L
w P



o]

F

TEMPERATURE

Figure L4, .zosdsw% minimum-maximun wmbmm of temperatures recorded
w« . 3.5 feet below the surface of Rockefeller Research Ponds,
il © 1967 - 1968.°
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Table 3,

itrozen
Fhosphorus
Potassiun
Calciun
Magnesiunm

Total Hardness

[er}

alinity-

yH

ok

3 from Dockefeller Wildlig

no
F

8 - 20 ppm

0.4 = 11,5 ppnm
30.0 « 94,0 ppm
33.0 - 107.0 ppn

125.0 « 245.0 ppm

760 ~ 1480 ppnm

1.8 - 11.2 ppt
?og e 990



L tgw e s il Ry (ot
LI ':«: <t o o< O ol
Cx kg e} O O B0
g e N QoA ¢
& B o 8§ FpP wWEe
= o= 3 (a Geria O
TR @ © 2 ow D
3 ‘ Tk
L e
=g =
o o
i i
-
L
. 53
5 il ™
Vit L o e (o] v B \ it
w 2 & 2 © b & et
LR W s -3 @
L§
£
d.
. o
oo o -2 . o o ol
& . 9 o) ¥ M o
bl =~ i e o O o3
< . o
H
g e ~3 N &
o # . & R
fot
D Ww foot = 3% 0
> et e + 6] N
L < L Py o
1Y) .
ot fro b+
. U 1o ¢
& Lo o s o &
& 3 =
bt 3 5 O 2 g
=
g 2 ] N ft S e
: i L o Ut )
o N 4 * < ¢+
s e L

0
MCID

o2 -T°
Mgl

.
§.
I0I BIED U

£Y

USTYORIq 2

nig

-




It should be pointed out that the difference in sizes of

o 3 S a2 = FARNFE RS F i* de s g p—. 0= TPROT B | e =
fingerlings at the time of atocking did not effect the results

e

the blue, white and channel catflsh was 043, .030 and ,029
pound, In 1967, tho blua fincerlings were smaller than the
other Tish and the next year they wave o litile lavger, Both
years they gave the leagt anount of production.

Plpure 5 illusﬁraﬁ@ﬁ the comparative growbth of the Hpecles
and the monthly average salinities, UWe found in our sawpling
fov . the o adjustuent of feeding rotes that some months had nega-
tive or 1ittle growth. There was no way of measuyring the sane
#48h each sample sevicd and it is highly pﬁssﬁbta that runts and
hogs were included In the samples.

Avoratory Snu@iﬁs,

Our resulits have recently been supported by conbtrolled
laboratory experiments conducted at Loulslana State Unlversity

{Allen and Avaull, 1 uf Y. In this study chennsl cotflsh egEs

and yeolk fry were tested for suevival, Fiﬁg&?%ﬁf;ﬁ and yearliings —
“?aﬂﬂmiﬁ&'ﬁ; Pood consumpblon, growhh, fodd conversion and
purvival. 15 was found that egps thrze days old snd older to-
ierated up to 16,0 ppit total salinliy. Upon hatehing the 021G
rance dropped %o 8.0 ppt. Allen and Avauld reporvted that alter
yoll avsorption theve was a slight increase in tolerance to 9.0

10,0 pot. Plve to six ponbh old fingerlings had another lncrease

in tolerance of 11.0-12,.0 ppt. They X@?ﬁ?ﬁ&ﬁ no furthay
in tolerance bevond six monthe, IU wes also found That

>
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Figure 5 continued, _ . z

0.3

schammel Cat

Blue Catfish

1958 L
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White Catfish -
|41
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ty Ppt 6.2 6.4 6.6 6.8 6.6 . 6.6 5.9 5.1 4.1 .1
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&&clinqu on of £izh

to sallinity respulited

in only & slight (0.5

pplb) incresse in salinlty tolerance.
“In aogtudy of food consunpiion, gr@wah and food converalon

of fingerlings,

5.0 ppt.
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ault found

t results o be aln

i
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Experimsnts are now undervay €0 ob-
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commection Wit

ch ponds

yeseay
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1initles up to 2.0 pph. Also, one northe
\
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¢ 1.6 pot salinld
ained 1.6 ;J‘t@ SaLAANY o
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prepared some of the {ish at the termination of the study in

crder to £ind if any of the fisch possessed an odor characteristic

'_.

of the marsh. The r*s1lp° of the tost wore excellent and none

of the fizh hzd e marshy taste or odor.

Varsh Pond Construetion.

Catfish culture in the marsh ﬁad its problems like anything
else. Two of the major ﬁroblems that we encountered included
pond construction and levee er 3 Levees had to be built
using either pontoon draglines or convenﬁional draglines on mats,
because of the semi-fluld nature of the soll (Figure 6). Our
particular area necessitated that we build the levees with soil .
obtained fyrom outside the ponds. Disturbing the pond floor
resulted in & bog in which it was Iimpossible to work‘ Duxring
harvest this was particulariy a problem (Figure 7). A maximun
levee height eof three to four feet during the initial spoil
placement was adhercd to in order to prevent excessive weight
from damaging the foundation of the levee. Also,; a berm of at

least 12 feet was left on the canal side of the levee to prevent

the levee Trom sluffin The new levees were permitied to dry
Tor approximately one to two years before they were rﬂvh,ybi nid

2d. A finished gr&de of four to five feet above marsh level

slope on the pond slde and at least & 10«
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Toot crown was found adequate. New levees experience as much
ac 6C per cent shrinkage due to the seml-fluid nature of the
soil. This Is a factor which must be considered before any

permanentc waver lines are lald. Maximum shrinkage was during



ine erosion of levee scil was onr second concern. The

planting of comon Bermuda seed and the sprigging of coastal

*

Bormuda grass eeemed o ﬁmvg best. »esulis in holding the soils
togather. :

Gravity drainage was practically impossible in ponas equai
to or below ses level. Thuz, in the harvest of the old ponds it
was niecessary o go to the eupe ense of pumplng.,  All of our naver
ponds are sbove mavsh level. : : 2

Predation was another problem to us on the wildliifce refuge.
Qitﬁruj mink, frogs, snakes, aguatic iﬁ%mﬁ%ﬁ and fish-eating

o3

birds made serlous enroads on the fish. The elligator pre edation
problem was not as &@risus.ﬁg we thought it might 53; This
animal is a very inefflcient feeder. Of the animals listed,
otters were the most detrimental %o cur fish., Predation by otter
was most serious when the fish were slaggigh during the coldew

wonths. Obters would cateh the fish at night and eat everything

posterior to the doresal spine. AL first we found from one to

g..:.
i

five Jheads on the levees per day. would develop with tine

unh¢l as many &8 20 fish heads could b found on & single levee.

Naturally, this hurt our harvest resulis considerably since we

initially stocked 200 - 250 fish per pond.

fin

Sunmmary

e s e i

In sumary, our studles.indicateithat channel, blue and
white catfish may be successiully zrowm in egw.*“3 Wators.
Thne chonnel caifish proved to be the best suited for commercisl

£ SRR 1 i odo oy s o T T s 2 o 3 I £ e
preduction in coagtal aveas for oue to two year old fish fox



the following reasons: (1) the channal catlfish proved te be the
most rapld groving and the most hardy: masinum production of
aglmost one Lton per gere was In & pond containing channel

r:.u

catfish, (2) the chamnel catfish had the lowest food converslon
Vhiﬁa of the three, (3} eurvival was highest for the channe
gatfish, (4) 1t is already ﬁ&ﬁ@yﬁeﬁ &8 & coumercial pond
specie and is alro telerant of many of the conditions experienced
in comstal waters. (Figure 8)

The blue cetiish will probably surpass the cﬁh@rs in its

: & o ey 5 PO - Foin 2 e
sacawg or third year. Ang, if layger fish are desivad this
|

m;l

ygczr snould be considered. The white catfish, vossessing

features of both channel and bullihead cabfish, might be hardey

to sell to the public. Some of our older white catfish
{2.5 - 3 year old) seem to be developing an wwuwsually large

head in proporiion to thelr body. Tnis is & feature desired
.bv only & fow of vae who enJoy catfish couvillion.
/" Data s stild inconplete as to the effcct of salinity on
votion. The only salinity that we know catfish

However, this iz probably
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8.0 ppt if he has young catiish
ies yrange from B - 11 ppt
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wweriings or yearling cetfish.
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A prospactive coastal catfish farmer will have to know
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